The journal of Toxicology and pest control is one of the series issued twice by the Egyptian Academic Journal of Biological Sciences, and is devoted to publication of original papers related to the interaction between insects and their environment. The goal of the journal is to advance the scientific understanding of mechanisms of toxicity. Emphasis will be placed on toxic effects observed at relevant exposures, which have direct impact on safety evaluation and risk assessment. The journal therefore welcomes papers on biology ranging from molecular and cell biology, biochemistry and physiology to ecology and environment, also systematics, microbiology, toxicology, hydrobiology, radiobiology and biotechnology. Laboratory experiments have been conducted in the Plant Protection Research Institute (Sharkia Branch) Bollworms Research Department to evaluate the effect of to study the toxic and biological effects of three synthetic organic compounds, pyrazole: (A= 3-amino-5-hydrazino-4-phenyl azo -1H-pyrazole, B= 3-hydrazino-4-phenyl azo -5-hydroxy-1H-pyrazole and C= 1-(5-hydroxy-4-phenyl azo -1H-pyrazole-3-yl ) 3, 5-dimethylpyrazole) against the 1 st instar larvae of pink bollworm, Pectinophora gossypiella (Sound.) and 2 nd , 4 th instar larvae of cotton leafworm, Spodoptera littoralis (Boisd.) under constant conditions of (26± 1ºC. and 70 ± 5% R.H.). Data revealed that synthetic pyrazole compounds had highly toxic effect against newly hatched larvae of pink bollworm followed by 2 nd and 4 th instar larvae of S. littoralis. On the other hand, the latent effects of the pyrazoles compounds on the two insects species were presented in increasing the duration of larval and pupal stages, Significantly decreased on larval and pupal weight of the two insects, male and female longevities and also reduced the fecundity, While the highest reduction in laid eggs recorded 103.83 eggs/female in pink bollworm followed by 123. 
laboratory, bioassays, Pyrazols, pink bollworm, Pectinophora gossypiella and cotton leafworm, Spodoptera littoralis, toxicity and biology.
Laboratory experiments have been conducted in the Plant Protection Research Institute (Sharkia Branch) Bollworms Research Department to evaluate the effect of to study the toxic and biological effects of three synthetic organic compounds, pyrazole: (A= 3-amino-5-hydrazino-4-phenyl azo -1H-pyrazole, B= 3-hydrazino-4-phenyl azo -5-hydroxy-1H-pyrazole and C= 1-(5-hydroxy-4-phenyl azo -1H-pyrazole-3-yl ) 3, 5-dimethylpyrazole) against the 1 st instar larvae of pink bollworm, Pectinophora gossypiella (Sound.) and 2 nd , 4 th instar larvae of cotton leafworm, Spodoptera littoralis (Boisd.) under constant conditions of (26± 1ºC. and 70 ± 5% R.H.). Data revealed that synthetic pyrazole compounds had highly toxic effect against newly hatched larvae of pink bollworm followed by 2 nd and 4 th instar larvae of S. littoralis. On the other hand, the latent effects of the pyrazoles compounds on the two insects species were presented in increasing the duration of larval and pupal stages, Significantly decreased on larval and pupal weight of the two insects, male and female longevities and also reduced the fecundity, While the highest reduction in laid eggs recorded 103.83 eggs/female in pink bollworm followed by 123.33 eggs/female for 2 nd and 4 th instar larvae of S. littoralis as compared with 287.25 egg/female for pink bollworm and 503.33 & 663.33 egg/female with untreated control, Also, results showed the tested chemical compounds on the hatchability rate caused decreased significantly with P. gossypiella recorded 61.48 % with compound (A) & 55.57 ,68.21 % reduction in 2 nd , 4 th instar larvae of S. littoralis compared 88.00% for untreated moths of P. gossypiella and 63.00 , 97.47 % in 2
INTRODUCTION
Cotton, Gossypium hurstum (L.) is considering an important crop allover the world which it is strategic crop by sharing in Egyptian national income. Cotton plants like other field crops are liable to attack by several species of insect pests during its growing season. In Egypt during the late cotton season, cotton plants suffer from the infestation with pink bollworm, P. gossypiella. Also, caused the most damage for major parts of the pest complex on cotton in Egypt. The loss caused by P. gossypiella to cotton arises to one million kentar annually Metwally et al., (1980) . The level of resistance to some insecticides has increased and the new group of chemicals was needed to manage resistant populations in cotton. Insecticidal pyrazoles was a new family of insecticides that act on the gamma -amino butyric acid (GABA) receptors of insects by blocking the passage of chloride ions, inducing disruption of the central nervous system Cole et al., (1993) . The fipronil is the first compound of phenyl pyrazole insecticide class to be registered for commercial use which is toxic to both piercing -sucking and chewing insects Eric et al., (2001) and also Scott and Sondgrass (2000) also found pyrazoles has shown excellent activity against Spodoptera litura , tarnished plant bug and European corn borer larvae.
Therefore, the present study aims to the throw some light on the toxic and latent effect of some synthetic organic compounds (pyrazole) against the newly hatched larvae of the P. gossypiella and 2 nd , 4 th instar larvae of cotton S. littoralis under laboratory conditions.
MATERIALS AND METHODS

Tested Chemical Compounds:
The tested chemical compounds synthesized at the laboratory of the faculty of science, Zagazig University. The tested chemical compounds were as follows: A= 3-amino-5-hydrazino-4-phenyl azo -1H-pyrazole B= 3-hydrazino-4-phenyl azo -5-hydroxy-1H-pyrazole C= 1-(5-hydroxy-4-phenyl azo -1H-pyrazole-3-yl ) 3, 5-dimethylpyrazole 3-Amino-4-arylazo-2-pyrazolin-5-one and 4-arylazo-3,5-diamino-pyrazoles have been synthesized (Elnagdi and Abdalla 1973) . Experimental Insect: a-P. gossypiella: A susceptible strain of the pink bollworm was supplied by the Bollworm Research Department, Plant Protection Research Institute, Agric. Res. Center (Sharkia Branch), reared for many generations away from any insecticides treatments and kept in the incubator at 26± 1ºC. and 70 ± 5% R.H, on the artificial diet under laboratory conditions have been described by (Abd El-Hafez, et al., 1982) . The larvae for both tested insects were used for carried all experiments.
b-S. littoralis: A laboratory strain of S. littoralis larvae was reared in the laboratory away from any insecticidal contamination at the department of cotton leafworm, Branch of Plant Protection Research Institute at Zagazig, Sharqia Governorate under constant conditions 26± 1ºC. and 70 ± 5% R.H. to provide insects used in the present investigation. The neonate hatched larvae resulted from laid eggmasses for each adult female were placed on leaves of castor bean oil, Ricinus communis in cylindrical glass jars El-Defrawi et al., (1964) . Acute Toxicity of Some Tested Chemical Compounds Against P. Gossypiella and S. Littoralis: P. gossypiella: To evaluate the acute toxicity of the three tested chemical compounds; 3-amino-5-hydrazinopyrazole(A),3-hydrazino-5-hydroxypyrazole (B) and 1-(5-hydroxy -4-phenyl azo -1 H-pyrazole-3-yl )3, 5-dimethylpyrazole (C) against newly hatched larvae of P. gossypiella and the 2 nd , 4 th instar larvae of S. littoralis. Serial aqueous dilutions of the three tested compounds in distilled water were prepared from the stock solution as four dilutions. The concentrations of each compound gave about 20 -80 % larval mortality of P. gossypiella and the 2 nd , 4 th instar larvae of S. littoralis. The stock solution of each tested chemicals prepared were achieved by adding one gram from each compound to 25ml acetone (solvent) as first concentration then the forward concentrations were 50.00, 25.00, 12.50 and 6.25%, respectively. All the concentrations prepared for each compound were used against P. gossypiella and the 2 nd and 4 th instar larvae of S. littoralis.
P. gossypiella:
Ten grams of semi-artificial diet was poured into conventional Petridishes (9cm diameter) were treated with different concentrations of the three tested chemicals by adding 3ml of each concentration of each compound. All the Petri dishes were treated with all concentrations of each compound and it was distributed on the upper surface of the poured diet using volume syringe by moving the dish gently in circles as well as untreated check and the Petri-dish treated was left to dryness under room conditions. Each concentration was replicated three times. Twenty newly hatched larvae (0-6 hr old) were transferred over treated artificial diet in the Petri-dish using a camel hair brush and it was incubated under mentioned above conditions. S. littoralis: Disks (9 cm. diameter) of castor bean leaves were dipped in the tested concentrations of each compound for about 10 seconds then left to dry under room condition and offered to feed larvae, which starved for 4-6 hours before treatment Merdan (1968) . Larvae were placed into glass jars (5 pounds), each treatment was replicated 5 times (10 larvae per each) as well as untreated disks were dipped in distilled water only. The dead larvae were counted after 48 hours for all the tested compounds and the untreated check. The percent larval mortality was estimated for both insects tested. The LC 50 , LC 90 and slope values of each tested compound against P. gossypiella and the 2 nd , 4 th instar larvae of S. littoralis were calculated according to the method described by Finney (1971) . Toxicity index (T.I.) was determined by using the sun's equation (1950) Relative potency (R.P.) values were measured according to the method described by Zidan and Abdel-Megeed (1988 st instar larvae. The concentrations used were as follows: (175.07 ppm); (271.27 ppm) and (229.08 ppm) for (A), (B) and (C) compounds, respectively. The alive larvae after 48 hours from treatment with LC 25 for each tested chemical compounds and the control was transferred individually into the glass tube (2×7.5 cm), containing about five grams of untreated semi-artificial diet. The tubes were covered with a piece of absorbent cotton and held under the same conditions as mentioned before, the weight of the 4 th instar larvae from these records, some biological aspects such as larval and pupal duration as well as the weight of 4 th instar larvae and pupae, and pupation percentages. The P. gossypiella was sexed in the fourth larval stage according to (Raslan 1994) . After the insect pupation, pupae were transferred individually to clean vials covered with cotton stopper and incubated at mentioned above till moth emergence. The adult emergence percentage and sex ratio of adult moths were calculated. The emerged moths from each treatment and control were caged in one pair (male and female) in the glass jar (7.00 cm in diameter) under the previously mentioned rearing conditions and covered with muslin cloth serving as oviposition site. Moths fed on 10% sucrose solution, used soaked cotton wool changed daily by new once. Each replicate has 5 pairs of newly emerged moths and it was inspected daily to record the number of the deposited eggs/female, longevity of male and female adults. The hatchability percentages of all deposited eggs per female were also determined as well as untreated moths.
S. littoralis:
To study the latent effects of the tested chemical compounds on certain biological aspects of S. littoralis, The concentrations used were as follows: (373.89 ppm); (493.01 ppm) and (568.54 ppm) for (A), (B) and (C) compounds, respectively for 2 nd instar larvae .While in 4 th instar larvae the concentrations of tested chemical compounds used were as follows: (453.19 ppm); (550.93 ppm) and (650.91 ppm), respectively. The alive larvae after 48 hours from treatment with LC 50 value for each tested chemical compounds and the control was transferred individually into clean glass containers and fed on fresh castor leaves until the pupation and five replicates in each treatment were prepared. After pupation, pupae were collected and placed in wide clean jars until adult emergence. Then, the emerged adults were supplied with a piece of cotton wetted with 10% sugar solution and branches of tafla (Nerium oleanderd) as a suitable site for oviposition. Newly laid egg masses were collected daily and transferred into the rearing jars (Gaaboub et al., 2012) .The biological parameters of the foregoing three compounds were evaluated as larval and pupal period, the pupation and adult emergence percentages, larval and pupal weight, fecundity, the adult longevity of male and female, the sex ratio of adult stage and hatchability percentages.
Statistical Analysis:
The obtained results of larval mortality for each treatment and biological measurements were subjected to analysis of variance to clear the significance of the toxic and latent effects of the different tested compounds against P. gossypiella and S. littoralis larvae. The proper "F" and LSD value was calculated as described by Fisher (1950) and Snedecor (1970) . 
RESULTS AND DISCUSSION
Relative Potency:
The potency levels of the tested chemical compounds are expressed as the number of folds at the required toxicity level, compared with the least effective chemical in the three tested chemical compounds against P. gossypiella. Hence the number of folds representing the relative potency level in Table ( 1) was obtained by dividing the LC 50 and LC 90 of chemical C (the standard chemical). At the relative potency levels were 1.58 and 1.06 times as toxic as C compound, respectively. At the LC 90 level, the for A and B compounds were 2.27 and 1.63 times as compared with 1.00 fold for C compound, respectively. 
The potency levels of the tested chemical compounds are expressed as the number of folds at the required toxicity level, compared with the least effective chemical in the three chemical compounds tested against the 2 nd and 4 th instar larvae of S.littoralis. The number of folds representing the relative potency level was obtained by dividing the LC 50 and LC 90 of chemical C (the standard chemical). The relative potency levels were 1.52 and 1.153 times as toxic recorded 1.00 fold as C compound, respectively. While, at the LC 90 level, the relative potency levels for A and B compounds were 1.69 and 1.35 times as compared with 1.00 fold for C compound, respectively. While in case of 4 th instar larvae the LC 50 and LC 90 of A and B chemical compounds were 1.44 and 1.18 times as toxic as C, respectively. But, at LC 90 level for A and B compounds were 1.98 and 1.36 times as compared with 1.00 fold for C compound, respectively.
II-Latent Effect:
The main objective of these experiments is to study the latent effect of phenyl pyrazoles on some biological aspects of the survived larvae and subsequent all development stages of P. gossypiella and 2 nd and 4 th instar larvae of S. littoralis. The results could be discussed as the follows:- Where: A= 3-amino-5-hydrazino-4-phenyl azo -1H-pyrazole B= 3-hydrazino-4-phenyl azo -5-hydroxy-1H-pyrazole C= 1-(5-hydroxy-4-phenyl azo -1H-pyrazole-3-yl ) 3, 5-dimethylpyrazole
P. gossypiella:
2.1.1. Accumulative Larval Mortality: Data presented in Table ( 3) indicated that all compounds caused significant increases on larval mortality percentage of P. gossypiella compared with control. The highest average percentage of larval mortality (24.33%) was obtained with compound A compared with the control which was 5.00% larval mortality.
Larval Weight:
Statistical analysis of presented data in Table ( 3) showed that all tested chemicals caused the highly significant decrease in larval weight of P. gossypiella than control. Table ( 3) indicated that pyrazoles caused prolongation in the duration of the larval stage of P. gossypiella, which was a significant effect between the tested compounds compared with untreated larvae.
Larval Duration: Data in
The mean larval durations were 17.75, 16.50 and 17.53 days for A, B and C compounds, respectively compared with 16.41 days for control.
Pupal Weight:
The result concerning the effect of the tested compounds on the pupal weight of P. gossypiella indicated a significant effect (Table 3) . Between the tested compounds as well as control.
1.5. Pupal Duration: Data presented in Table ( 3) indicated that all the tested compounds caused insignificant decreases on pupal durations of P. gossypiella compared with control. The lowest pupal periods was 8.00days for B compound. While, it was 9.12 days for untreated control.
Pupation Percentage:
The effect of the three tested compounds on the pupation percentage of P. gossypiella was shown in Table ( 3) statistical analysis of data indicated that the effect of the tested compounds on pupation percentage was significant. The highest average of pupation percentage was 79.16% for C compound. While, the lowest one was 60.83% for B compound compared with 93.33% for untreated check. Generally, all tested chemical compounds caused decreased pupation percentages than control. A= 3-amino-5-hydrazino-4-phenyl azo -1H-pyrazole B= 3-hydrazino-4-phenyl azo -5-hydroxy-1H-pyrazole C= 1-(5-hydroxy-4-phenyl azo -1H-pyrazole-3-yl ) 3, 5-dimethylpyrazole * = significant ** = highly significant P= Probability Within the same column and source data followed by the same letter are not significantly different (P > 0.05; LSD means separately.) 1.7. Adult Emergence: Statistical analysis of adult emergence, the present data in Table ( 4) indicated that the lowest adults emergence was 56.60% for compound B compared with 100.00% for control. Generally, it was noticed that pyrazole compounds caused lower adult emergence than control.
1.8. Sex Ratio: Date in Table ( 4) showed that the effect of the tested compounds on the calculated sex ratio of P. gossypiella adults was insignificantly affected as compared with control.
1.9. Adult Longevity: Data in Table ( 4) indicated that the three tested compounds had insignificant and significant effect on the P. gossypiella adult longevity. The lowest mean periods were 11.66 and 14.33 days for A compound as compared with 15.00 and 15.33 days for both male and female adults for control.
1.10. Fecundity: The number of laid eggs of P. gossypiella was significantly affected by treatment the three tested compounds compared with control. The lowest mean number of laid eggs averaged 103.83 eggs /female for B compound compared with 287.25 eggs /female at control. Generally, the fecundity of female produced from newly hatched larvae treated with pyrazole compounds was greatly reduced than that obtained from control Table (4). Tables (4) showed that compound A was the highest compound affect hatchability percentage. Also, the tested compounds caused significant reduction in the viability of laid eggs by P. gossypiella. Generally, the pyrazole compounds caused higher reduction than that of control on the hatchability rate. Where: A= 3-amino-5-hydrazino-4-phenyl azo -1H-pyrazole B= 3-hydrazino-4-phenyl azo -5-hydroxy-1H-pyrazole C= 1-(5-hydroxy-4-phenyl azo -1H-pyrazole-3-yl ) 3, 5-dimethylpyrazole * = significant ** = highly significant P= Probability
Hatchability Percentage: Data presented in
S. littoralis:
2.1. Larval mortality: Data presented in Table ( 5) indicated that all the tested compounds caused a significant increase in larval mortality percentage of 2 nd and 4 th instar larvae of S. littoralis. The highest average larval mortality percentage was 35.33 and 20.33% was obtained with compound B compared with the control which was 3.00 and 3.66 % larval mortality. Table ( 5) indicated that pyrazoles caused prolongation in the duration of the larval stage of 2 nd instar larva of S. littoralis which was significant effect between the treated and untreated larvae for all compounds. The mean larval durations were 21.33, 20.56 and 21.76 days for A, B and C compounds, respectively, compared with 16.86 days for control. While in case of the effect of pyrazoles compounds against the 4 th instar larvae prolongation in the duration of S. littoralis was noticed and significant differences found between the tested compounds only with compound B and C as compared with untreated larvae. The mean larval durations were 19.43, 17.96 and 17.00 days for A, B and C compounds, respectively, compared with 13.83 days for control.
Larval Duration: Data in
Larval Weight:
Statistical analysis of presented data in Table ( 5) showed that all tested chemicals caused the highly significant decrease in larval weight of 2 nd and 4 th instar larvae of S.littoralis than control . 2.4. Pupal Duration: Data presented in Table ( 5) indicated that all tested compounds caused insignificant decreases on pupal durations of 2 nd and 4 th instars larval of S. littoralis compared with control. The lowest pupal periods were 12.60, 10.50 days for B compound as compared with 8.07 and 8.10 days for control, respectively.
Pupal Weight:
The result concerning the effect of the tested compounds on the pupal weight of 2 nd and 4 th instar larvae of S. littoralis indicated a significant effect between the tested compounds and control treatment. (Table 5 ).
Pupation Percentage:
The effect of the three tested compounds on the pupation percentage of 2 nd and 4 th instar larvae of S. littoralis was shown in Table  (5) . Statistical analysis of data indicated that the effect of the tested compounds on pupation percentage was significant. The highest average of pupation percentage was 62.00 and 73.33% for A compound. While, the lowest one was 51.10 and 58.20 % for C compound compared with 99.66 and 99.33 % for untreated check. Generally, all tested chemicals resulted in pupation percentages less than control Where: A= 3-amino-5-hydrazino-4-phenyl azo -1H-pyrazole B= 3-hydrazino-4-phenyl azo -5-hydroxy-1H-pyrazole C= 1-(5-hydroxy-4-phenyl azo -1H-pyrazole-3-yl ) 3, 5-dimethylpyrazole * = significant ** = highly significant P= Probability With in the same column and source data followed by the same letter are not significantly different (P > 0.05; LSD mean separately.) 2.7. Adult Emergence: Statistical analysis of data in Table ( Table ( 6) showed that the effect of the three tested compounds 2 nd and 4 th instar larvae of S. littoralis. The sex ratio was significantly affected by the three tested compounds compared with control. The percent sex ratio of female has differed slightly from compound to another. 2.9. Adult Longevity: Data in Table ( 6) indicated that the three tested compounds had insignificant effect on the S. littoralis male and female longevity treated as 2 nd and 4 th instar larvae. The lowest mean of adult longevity were 9.00, 8.33 and 4.83, 5.66 days for A compound as compared with 9.33, 7.93 and 8.13, 7.70 days for control, respectively.
Fecundity:
The number of laid eggs of S. littoralis treated as 2 nd and 4 th instar larvae were significantly affected by treatment with A and C compounds compared with control, Table (6).
The highest compound noticed were A and C recorded 123.33 and 121.33 eggs /female comparing with 503.33 and 663.33 eggs /female at control. Generally, the fecundity of female produced from newly hatched larvae treated with pyrazole compounds was greatly reduced than that obtained from control. Where: A= 3-amino-5-hydrazino-4-phenyl azo -1H-pyrazole B= 3-hydrazino-4-phenyl azo -5-hydroxy-1H-pyrazole C= 1-(5-hydroxy-4-phenyl azo -1H-pyrazole-3-yl ) 3, 5-dimethylpyrazole * = significant ** = highly significant P= Probability With in the same column and source data followed by the same letter are not significantly different (P > 0.05; LSD mean separately.) 2.11. Hatchability Percentage: Present results proved that significant differences found between the three tested compounds and untreated control. The compound B was the highest affect hatchability percentages of laid egg masses recorded 55.57 and 68.21% for both 2 nd and 4 th instar larvae of S. littoralis compared with 93.00 and 97.47% for control.
The present results are in accordance with those obtained by Giles et al., (1984) studied the effectiveness of benzophenone hydrazones against leaf-feeding insects; they act as stomach poisons with only poor contact activity. Although, it caused insect death affected insects frequently feeding shortly after ingestion and death occur ranged between 48-72h. Holan and smith (1986) found that the aryl hydrazone and nitro phenyl hydrazones were active as the insecticide against Lucilia cupring and mosquito larvae. Ester et al., (1997) mentioned that seeds of winter leeks (Allium porrum) coatings with fipronil gave a good control against Thrips tabaci. Krushelnycky and Reimer (1998) showed that phenyl pyrazoles were active against many species of ants. (Eric et al., 2001) found that phenylpyrazole insecticide fipronil was very toxic to neonate European corn borer larvae in feeding bio assays of treated diet (LC 50 = 3.34 ng a.i./cm 2 ) and to 5 th instars in topical bio assays (LD 50 = 18.78 ng /insect). Arthur (2002) working on stored grain insects; adult red flour beetles and maize weevils treated with 10 ppm Ethiprole (pyrazole compound) alone or in combination treatments. The mortalities of maize weevils ranged from 77.9 to 100%, and mortalities of red flour beetles were from 46.2 to 94.2%. Recently Chandler et al., (2004) found that phenyl pyrazoles have been highly toxic to Esturaine copepod after 96-h at LC 50 of 6.8 Mg /L . Also, Mohamed et al. (2007) who stated that phenyl pyrazole has an extended (latent)effect on the reproduction capacity of the adults. Fikry et al., (2017) stated that pyrazoles highly toxicity and effective on both of mature or immature stages of spiny bollworms, Earias insulana.
